This study was conducted to evaluate the present status of management and biosecurity practices in broiler and layer farms in Khartoum North, Sudan, and to compare between the biosecurity practices in broiler and layer farms. The primary information included farm characteristics, technical management practices and biosecurity practices carried out in each of these farms. A total of 30 farms (20 broilers and 10 layers) were chosen from Khartoum North .The data were collected using structured questionnaire. The respondents were farm owners, farm managers, and veterinarians. The results showed that the broiler farms had a higher level of biosecurity than the layer farms. The average mortality of the broiler house was 5.5% when compared with 6.45% of the layer, type of bedding material 100% for broiler compering with 70% for layer, close system in the farm visited are 60% and 30% in broiler and layer the biosecurity levels were regarded as high in the chicken meat sector but no assessment was made on the chicken egg sector due to a low response rate and high level of rodent and insect control. In addition, the results indicated that broiler and layer farms do not allow for visitors to enter of about 60% and 40% respectively. Only 10% of visitors change their cloths for layer farms compared with 45% for broiler farms, while 60% and 40% have no animal restriction policy ‫ـــــــــــــــــــــــــــــــــــــــــ‬
INTRODUCTION
The goal of the poultry industry is to provide an economical, safe and sustainable meat source for consumers while maintaining a profitable market. With this goal, disease prevention on the commercial poultry farms is an essential component to providing such a product (English, 2015) . There is a continuous loss due to diseases which should be reduced through strict biosecurity programme. Changing legislation and consumer acceptance and preference on the allowable levels of certain pathogens in poultry products has encouraged the industry to examine biosecurity practices at farm level more closely (Singer, 2006).
Biosecurity is defined as "the protection of agricultural animals from invading infections, in other words, Biosecurity is the implementation of measures that reduce the risk of introduction and spread of disease agents. In the poultry industry it includes practices such as footbath use, disposable shoe covers worn inside houses and restricting farm access to necessary personnel (Biosecurity procedures in poultry production, 2018). English, (2015) conducted two surveys to study farm characteristics, management characteristics and biosecurity practices in some poultry farms in the USA and reported variations in these parameters between the farms studied. In the Sudan, there is no common biosecurity program applicable to all poultry production farms (Tabidi, et al., 2014) . Few studies Ali, et al, (2014), Mustafa and Ismail, (2017) were conducted to evaluate biosecurity measures in both layers and broilers farms respectively in Khartoum State.
Despite this, many parameters such as house and farm characteristics as well as other management practices that should have been taken into consideration when implementing a biosecurity program were not properly addressed. Investigation of such parameters as well as the examination of the compliance of individual farms with the actual biosecurity practices as cited in the regulations is very important in the Sudan.
The purpose of this study therefore was to collect data via a survey on all farm characteristics, management and biosecurity practices performed in bahri locality to check the biosecurity measures adopted in these farms with the intent of identifying strengths and weaknesses in their biosecurity program
MATERIALS AND METHODS

Area of the study
This study was carried out in the three provinces of North Bahri namely Alkadaro, Eastern Nile and Halfaya during the period from 25 August 2018 to 2 November 2018.
Data Collection
Practical field survey had been conducted with special designed questionnaire to collect data for the study.
Information collected included farm characteristics (number of houses on the farm, house dimension, age of houses, number of birds on the farm, number of flock per year, percent mortality in current flock) technical management practices (bedding material, how often litter was removed, how litter was disposed and biosecurity practices (rodent control program, insect control program, farm visitors limited, foot baths, soap and water/ sanitizer available shower in/out, visitors change clothing before entry, other animal restriction). A number of 20 and 10 broiler and layer farms respectively were identified and their managers and veterinarians were asked to fill the structured questionnaire by the direct contact of the author.
Statistical analysis
All questionnaires were assembled and the information and data collected were tabulated and statistically analyzed using statistical package of social sciences (SPSS) computer program (version 12) according to Quintero, Dino; et al (2012).
RESULTS
The following tables show the obtained results on broilers and layers house characteristics including flock number, mortality, type of housing, fencing characteristics, management characteristics, rodent and insect control, biosecurity practices, farm visitor and use of soap and water, biosecurity practices and animal restricted biosecurity practices in bahri Khartoum North. The study investigated farm characteristics which are very important to provide information about the history of the farm. In addition, it can assist very much in the evaluation and interpretation of any future outcomes.
. 
DISCUSSION
The broiler and layer house characteristics in bahri, Khartoum north are shown in table (1). The table indicates the minimum, average and maximum numbers of houses within the farm, dimension of the house, age of house in 20 and 10 broiler and layer farms respectively obtained from 3 localities in bahri area. The average number of houses in the farm visited was 3.75 and 2.9 for broiler and layer house respectively. The figures obtained indicated that broiler farms are more than that of layers. This result is similar to that obtained by Tabidi, et al (2014) who reported that the percent of broiler farms (69.5%) was found to be greater than that of layer farms (30.5%) at Khartoum Bahri provinces. In addition, the table also shows that the average dimensions of the house in the farm are 170.6 and 695.2 (m2) for broiler and layer house respectively while maximum 115x13 and 100x15 (m2) and minimum 70x12 and 24x8 (m2) houses were seen in broiler and layer farms respectively.
These results indicated that most broiler and layer farms are using the correct dimensions as recommended. Moreover table (1) also shows that the average age of the house was 11.95and 18(year), the minimum 1and 3(year) and the maximum 39 and 65 (year) for broiler and layer houses respectively. The figures obtained indicated that broiler farms are less old than that of layers. This result reveals that farmers in this locality adopted layer production before broiler production.
Broilers and Layers flock number and mortality characteristics in Bahri, Khartoum North are indicated in table (2). The table shows the characteristics of the farm, minimum average and maximum number of flocks per a year and percent mortality in current flock in 20 and 10 Broiler and layer farms. Flock number and mortality are very important parameters that infers about the bird's accommodation and the health status of the flock. Moreover, bird mortality must be recorded on a regular basis to assist monitoring for any unusual animal health problems potentially indicating a biosecurity breach. In addition, table (2) also shows that the average mortality of the house in the farm is 5.5% and 6.45% for broiler and layer houses respectively. The figures obtained indicated that broiler farms are better than that of layers in terms of mortality. These figures are within the range of mortality suggested by Smith and Daniel, (1975) . The present results are higher than that obtained by English, 2015 who reported (1.75%) and (2.2%) mortalities for broiler and layer farms. This difference in mortality can be attributed to difference in mortalities.
Broilers and Layers type of housing and fencing characteristics in Bahri, Khartoum North, are indicated in table (3). The table shows the type of housing in 20 and 10 broiler and layer farms respectively. The adoption of close system in the farms visited is 60% and 30% in broiler and layer houses respectively. The figures obtained indicated that most broiler farms are owned by giant industries that have the financial ability to adopt this system. In addition, the table also shows that the type of fencing used is, barbed wire in 60% of both categories, wall in 10% and 30%, and open (no walls) in 10% of both. On the other hand, Zink was used in only 20% of broilers farms. The figures obtained suggest that barbed wire is the most suitable type of fencing in the area. This result agrees to that of English, (2015) who reported that the majority of farms use metal brood fencing, followed by plastic, both or other. However, no results for the type of fencing used carried in the Sudan for comparison.
The broiler and layer farms management characteristics in Bahri locality, Khartoum North are shown in table (4). The table indicates the type of bedding material, how litter is removed, how litter is disposed of in 20 and 10 broiler and layer farms respectively obtained from 3 localities in bahri area. The use of sawdust in the farm visited constitute about 80% and 50% for broiler and layer respectively, which indicates that sawdust is the most preferable bedding material in the area. This result contradicts that obtained by English, 2015 in USA who reported that, the majority of growers use pine shavings as the bedding materials. Moreover, table (4) also shows that litter is disposed through sale in 65% and 100% in broiler and layers farms respectively and 10% and 25% through burn and sale and burial and burn respectively in broiler farms only. Based on the results of this table it is clear that most litter is disposed of through sale. This result is justifiable on the ground that poultry litter is normally purchased to be used as natural fertilizer in agricultural lands. This result is different to that obtained by Negro et al (2013) who reported that the percent of sale litter was 1.7%. The difference in results can be attributed to country and the type of use.
The broiler and layer biosecurity practices in bahri, Khartoum north are shown in the table (5) The table indicates the rodent control program and insect control within the farm, in 20 and 10 broiler and layer farms respectively obtained from 3 localities in bahri area. The table shows that 20% and 10% of broilers and layer farms respectively have rodent control programme, while 25% and 20% have no programme of fight. However, counter strike control was 20% in both. In addition, 15% and 60% of farms respectively make contract with specialized companies while 40% of broilers farms use poisons for rodent control. These results show that rodent and insect control are better practiced in layer farms than broiler farms due to the long production period in layer farms that necessitate the adherence to these types of biosecurity programs.
The broiler and layer biosecurity practices in bahri, Khartoum north are shown in table (6) (6) also shows that the footbath is found in 75% and 80% of broiler and layer farms respectively, however, 25% and 20% of them don't use footbath. Results of table 6 clearly indicated that broiler farms are stricter in biosecurity measures as regard visitors than layer farms and both of farm categories are not very strict in soap availability and layer farms showed better adoption to changing of visitor's cloths and use of footbath. These results are not in accordance with other results obtained in different countries (Scott, et al 2018; Yitbarek et al  2016; and Ajewple, et al 2014) . The differences between the results of the present study the early literature mentioned can be attributed to different legislations and housing conditions in the places where these studies were carried out.
The broiler and layer animal restricted biosecurity practices in bahri, Khartoum north are shown in table (7). The table indicates the animal restricted biosecurity program in the farm visited. Goats and cows are the most restricted animals with 15% and 20% in broiler and layer farms respectively for the former and 15% and 30% for the latter and with
